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INTRODUCTION 
The genus Sphenopholis (Gramineae) is a small distinctive group of 
North American grasses of the Aveneae. While a few species are relatively 
common, they are nowhere abundant. Sphenopholis species are found in a 
variety of habitats from prairies to forests and swamps and on disturbed 
and undisturbed sites. They are insignificant for forage. 
The genus was described in 1906 by Scribner based on species trans­
ferred from two other genera. No revisionary study of the genus nor 
intensive investigation of any of the taxa has previously been attempted. 
This study clarifies the limits of the genus Sphenopholis and provides 
revisionary consideration of its taxa. 
2 
METHODS AND MATERIALS 
This study is based oil field collections made in eastern and southern 
United States and on herbarium specimens from all parts of the continent. 
Plant height was measured from the base of the culm to the tip of 
the longest inflorescence. Leaf length was measured from the ligule to 
the leaf tip; determinations were made on lower leaves except where other­
wise indicated. Leaf width was measured at the widest point of the blade. 
No attempt was made to unroll the involute blades of £>. filiformis. 
All measurements of small structures were made to the nearest tenth 
of a millimeter using an ocular micrometer fitted in a binocular micro­
scope. The density of the panicle was determined by measuring the 
distance between spikelets on ultimate branches. The pedicel length 
was defined as the length from the point of attachment on the branch to 
the base of the first glume. Spikelet length was measured from the base 
of the first glume to the tip of the uppermost lemma, excluding awns if 
present. Awns were measured separately. The folded widths of the glumes 
were determined at the widest point. Length of the rachilla joint was 
determined by measuring the distance from the point of articulation with 
each floret. 
All mass collections were random samples of ten to thirty culms from 
different plants and were supplemented with representative whole plants 
for each mass collection. These have been deposited in the Iowa State 
University Herbarium. 
Herbarium specimens used in this study were borrowed from the 
following institutions. I would like to express my appreciation to the 
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curators who made these specimens available. Abbreviations used for all 
herbaria cited in this paper are those in Lanjouw and Stafleu. (1959) 
CAS California Academy of Science 
F Chicago Natural History Museum 
G Gray Herbarium 
ISC Iowa State University 
MO Missouri Botanical Garden 
SMU Southern Methodist University 
NY New York Botanical Garden 
US United States National Herbarium 
UC University of California, Berkeley 
TEX University of Texas 
WIS University of Wisconsin 
The distribution maps are based on specimens studied by the author. 
Representative specimens are cited for each species or variety. 
Cytological material was obtained in part from plants grown in the 
greenhouse. Root tips were cut off and immediately placed in a nutrient 
solution (Hoagland and Arnon 1950) with .02 percent actidione. They then 
were fixed in 3:1 alcohol--acetic acid for 2--24 hours. The root tips 
were hydrolyzed for ten minutes in 1 Normal HC1 in a 60° C. water bath 
and placed in Feulgen stain for 1--2 minutes in the same bath. After 
this initial warming, they were allowed to remain in the stain up to 
two hours. The slides were made permanent by the COg freezing method of 
Bowen (1956) . After each successful count was made, the entire plant was 
prepared as a voucher specimen and deposited in ISC. 
Meiotic counts were obtained from living plant material collected in 
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the field. A young emerging inflorescence was picked and immediately 
fixed in 3:1 alcohol--acetic acid. The microsporocytes were stained with 
propriocarmine. 
Material for leaf cross sections was collected from living plants 
in the greenhouse and fixed in Graf 111, run through the ethanol series, 
embedded in wax, sectioned at twelve microns and stained in safranin and 
fast-green. 
The uppermost leaf of a flowering culm was used for epidermal studies. 
Preparations of both the adaxial and abaxial surfaces were made by scrap­
ing away one layer of epidermis and the mesophyll. The leaf epidermis 
was then mounted in a 50 percent glycerine--water solution on slides. 
All drawings were made using a Zeiss drawing apparatus. The chromo­
some figures were made using a 97X oil immersion objective and the leaf 
anatomy studies with the 43X objective. 
Seeds of Sphenopholis were germinated by placing the spikelets on 
blotters soaked in 0.2 percent KNO3 and stored in a cold chamber at 10° 
C. for approximately thirty days. Then they were placed in a germinator 
operated at 30° C. during the day and 20° C. at night. Some seeds germ­
inated during the cold treatment, others not until they had been in the 
warm chamber over a week. 
Synonyms for each species are listed in the taxonomic treatment. The 
procedure of Isely (1962) was used to indicate the basis for inclusion of 
each name. The appropriate number follows each citation, as follows : 
(1) Type specimen, fragment of type, or a photograph of the 
type examined. 
(2) Interpretation of name based on original description. 
5 
(3) Follows usage of another author who has seen the type. 
(4) Follows present accepted usage. 
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MORPHOLOGY 
Sphenopholis is a festucoid grass on the basis of its leaf anatomy, 
embryo, and other morphological characters (Reeder 1957, Stebbins 1956). 
Leaf structure 
A cross section of the leaf of S. nitida (Fig. 1) reveals typical 
festucoid vascular bundles and mesophyll. The vascular bundles are en­
closed by a prominent "endodermis" with only the inner walls greatly 
thickened. This characteristic is not common in the festucoids but is 
found in some genera (Brown 1958). As in other festucoids, there is 
little differentiation of a parenchyma sheath surrounding the "endodermis". 
The mesophyll appears loose and irregular but the air spaces are small 
and infrequent. The leaf epidermis also reveals characteristic festucoid 
features in the stomates, specialized cells, and epidermal projections 
(Fig. 1) (Stebbins 1956). 
The epidermis of . nitida is similar to that of both varieties of 
£>. obtusata. Each has epidermal cells with straight cell walls and only 
a few rippled wall cells. There is little difference between the abaxial 
and adaxial surfaces. The epidermis of S. pensylvanica is similar but 
the cells are larger. £>. filiformis has a very distinctive epidermis. 
The adaxial surface is normally enclosed by the involute margins and the 
numerous stomates are crowded in narrow strips between the prominent, 
barbed veins. The epidermal cells are straight walled. The abaxial 
epidermis on the other hand is rather smooth with obscure veins, few epi­
dermal projections and stomates, and numerous specialized cells. All 
the cell walls are strongly undulate. 
Fig. 1. Leaf anatomy in Sphenopholis 
A. Leaf cross section of £>. nitida; B--D Abaxial leaf 
epidermis; B. S. pensylvanica; C. S. obtusata: D. jS. 
filiformis; E. Adaxial leaf epidermis of S. filiformis 
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Seed structure 
The embryo of Sphenopholis occupies only a small portion of the 
caryopsis and is listed by Martin (1946) as one of the smallest in the 
grass family. Others in this same size class are Koeleria, Limnodea, 
Holcus, Cinna, and Beckmannia. Species of Trisetum have a somewhat 
larger embryo than members of these genera. 
Morphological studies of the embryos of Sphenopholis, Koeleria, 
and Trisetum made by Reeder (1957) revealed that all three were typical 
festucoids with an epiblast, and having the coleorhiza joined to the 
scutelium. The scutellum elongates greatly during germination. 
The most distinctive attribute of the seeds of Sphenopholis is the 
presence of a permanently liquid endosperm. Martin (1946) noted that 
all of the grasses with small embryos, including Trisetum, had an unusual 
endosperm which he characterized as "soft fleshy". He did not pursue 
this observation further. In 1955 Brown published a discussion of the 
"liquid endosperm" of Limnodea. This stimulated Dore (1956) to publish 
his observations of the same character in Sphenopholis and the closely 
allied genera Trisetum and Koeleria. All species of Sphenopholis have 
this type of endosperm. 
Dore also examined seeds of genera included at one time or another 
in the Aveneae and found the endosperm generally to be hard or mealy. 
Cinna, Beckmannia, and Alopecurus had soft fleshy endosperm and Limnodea 
and Helictotrichon had liquid endosperm similar to Sphenopholis. 
The granular portion of Sphenopholis endosperm consists of particles 
of two sizes, the larger ones being made of varying numbers of the smaller 
particles. When the endosperm is placed in water it becomes whiter, 
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more opaque, and more viscous. This corresponds to the observations of 
Brown (1955) concerning Limnodea endosperm. Brown also reported that 
both type of particles turned purple when tested for starch with IgKI. 
In Sphenopholis generally only the larger particles reacted positively 
to this starch test. 
At maturity the endosperm is non living and non cellular according 
to the negative tests with proprio-carmine, a nuclear stain, and lacto-
phenol-cotton blue, a cytoplasmic stain. 
The free water content of liquid endosperm of Limnodea is about 25 
percent. There are numerous oil droplets and some proteins as well as 
starch grains suspended in solution (Brown 1955) . 
Then endosperm of Sphenopholis like that of Koeleria, Trisetum, 
and Limnodea remains liquid for many years but eventually hardens under 
the severe drying conditions of herbaria. I examined seeds collected in 
1918 which had endosperm identical in consistency to that of specimens 
in 1963. In older specimens the endosperm was increasingly dry and mealy. 
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CYTOLOGY 
Cytological studies using root tip smears and microsporocytes were 
made for three species of Sphenopholis. A summary of my counts and those 
of other workers is presented in Table 1 and illustrated in Fig. 2. (I 
did not observe the voucher specimens of Brown; Bowden; Nielsen and 
Humphrey.) Lists of individual counts are recorded for each species in 
the taxonomic treatment. 
Table 1. Summary of chromosome pumbers reported in the genus Sphenopholis 
(all counts are 2N=14) 
Species Reference 
s .  obtusata Brown (1950) ; Nielsen and Humphrey (1937 for "£>. 
intermedia"); Bowden (1960 for "S. intermedia"); 
Gould (1958 for "S. longiflora"); Erdman. 
s .  filiformis Erdman. 
s .  nitida Gould (unpublished); Erdman. 
All species of Sphenopholis counted to date are diploids. This genus 
is unusual among other grass genera inasmuch as polyploidy occurs in 
nearly all genera and in at least seventy percent of grass species 
(Stebbins 1956). The closely related genera, Trisetum and Koeleria also 
have a base number of seven but polyploidy is common (Love and Love 1961 ; 
Darlington and Wylie 1955 ; Avdulov 1931). 
Fig. 2. Chromosomes in the genus Sphenopholis. A. Meiotic chromo­
somes in £ï. obtusata var. obtusata. B--E. Mitotic 
chromosomes preshrunk with actidione. B. J5. obtusata var. 
obtusata. C. Sy obtusata var. major. D. £>. nitida. 
E. S. filiformis 
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GENERIC RELATIONSHIPS 
Sphenopholis is placed in the Aveneae because of the large glumes 
which almost equal the first floret in length, the low number of florets 
(2--3), short rachilla joints, and the apparent close relationship to 
other genera of the Aveneae, such as Trisetum and Koeleria (Hitchcock, 
Swallen and Chase 1939) . 
Sphenopholis shares with Trisetum and Koeleria the unusual liquid 
endosperm and minute embryo in addition to general similarities of morph­
ology in the spikelet. Sphenopholis appears to be intermediate between 
Trisetum and Koeleria. jS. obtusata var. obtusata resembles Koeleria with 
its dense spikelike panicles, scabrous glumes and lemmas. S. obtusata 
var. major and other species of Sphenopholis resemble Trisetum with 
looser panicles, scarious glumes, awns, etc. 
However, Sphenopholis is clearly distinguished from either Koeleria 
or Trisetum on the basis of the disarticulation of the spikelet and the 
strongly dimorphic nature of the glumes. Awns when present arise at or 
near the apex in contrast to Trisetum in which the awn generally arises 
from the back. Sphenopholis is also diploid while Koeleria and Trisetum 
have well developed polyploid series. 
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THE GENUS SPHENOPHOLIS 
Sphenopholis Scribn., Rhodora 8:137. (1906). 
Reboulea Kunth, Rev. Gram. 1:341 PI. 84. (1830) . (Nomina 
rejicienda, International Code of Botanical Nomenclature, 
Lanjouw 1961). 
Colobanthus Trin. in Spach, Suites Buff. 13:163. (1846). Based 
on a section of Trisetum, Colobanthus Trin., Mem. Acad. Petersb. 
VI. Math., Phys., Nat. 1:66. (1830). (Not Colobanthus Bartl. 
1830.) 
Eatonia Rafin. in Endlicher, Gen. PI. 99. (1837). Not Rafinesque 
in Journ. de Phys. 89:104. (1819). 
Generic description 
Plants annual or perennial ; culms single or tufted, terete, hollow; 
culms, leaves, and sheaths glabrous or pubescent, blades flat or involute. 
Panicle erect or nodding, slender, dense or loose spikelet number highly 
variable. Spikelets disarticulating below the glumes, leaving a portion 
of the pedicel on the plant; glumes dissimilar in size and shape, per­
sistent, membranaceous to subcoriaceous; first glume usually shorter than 
the second and narrower, 1--(3) nerved, margins scarious, apex acute; 
second glume firmer, wider, obovate, 3--(5) nerved, lateral veins often 
prominent, margins scarious, apex rounded to acute. Spikelets two or 
three flowered; first floret sessile or borne on a short rachilla joint, 
rachilla joint between first and second florets glabrous or pubescent, 
prolonged past the second or third floret as a slender bristle. Florets 
hermaphroditic; lemmas firm, smooth to scabrous, nerves usually not 
visible, lemmas rounded on back, compressed near the apex, obtuse to 
acute or awned; awn, if present, arising just below the apex, straight 
or bent; palea hyaline, shorter than the lemma, narrowed towards the base, 
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2-nerved, slightly scabrous along nerves. slightly 2-toothed at apex, 
usually exserted at maturity; stamens 3, styles short, stigmas plumose; 
caryopsis loose within lemma, round or slightly compressed, oblong, 
abruptly narrowed to a short beak at the apex, wall flexible; endosperm 
liquid to jelly-like in consistency. 
Type of the genus; Sphenopholis obtusata (Michx.) Scribn. as desig­
nated by Scribner (1906). 
History of the genus 
The nomenclatural confusion in the history of this small genus is 
surprising. Its four species have received as many as seventy different 
names and have been placed in thirteen genera. While Avena pensylvanica 
(Linnaeus 1753) was the first Sphenopholis to be described, it was not 
recognized as being allied to the other species of the genus until 
recently. In 1803 Michaux described Aira obtusata. Other botanists 
including Biehler (1807), Sprengel (1807, 1808), Muhlenberg (1813, 1817), 
Elliot (1816, 1821), and Steudel (1840) followed Michaux's example in 
ascribing Sphenopholis species to Aira. Desvaux (1808) transferred A. 
obtusata to Airopsis. De Candolle (1813) transferred this species to 
Koeleria. He was followed in this treatment by Nuttall (1818) and Torrey 
(1824). Link in 1829 transferred Aira obtusata to Poa. 
Trinius (1830) was the first to consider these grasses closely allied 
to Trisetum and transferred them to that genus as the section Colobanthus. 
Spach in 1846 elevated Colobanthus to generic rank but this name had al­
ready been used by Bartling-in 1830 for a genus in the Caryophyllaceae. 
Kunth (1830) recognized the distinctive generic characters of this 
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group of grasses and established the genus Reboulea to include them. He 
ignored the earlier Rebouillia. a genus of Hepatics described by Raddi 
in 1818 (Farwell, 1916). In 1846 Nees ab Esenbeck corrected Raddi1 s 
generic name to Reboulia (Lanjouw, 1961). Farwell (1916) noted this and 
maintained that the correct name for Sphenopholis was Reboulea Kunth and 
Nees ab Esenbeck*s correction should be rejected. However, the name 
Reboulia Raddi has now been conserved for the subject hepatic genus and 
Reboulea of Kunth rejected (Lanjouw, 1961). 
In 1847 Endlicher rejected Kunth1s Reboulea and assigned Aira 
obtusata to Eatonia of Rafinesque. He was followed in this treatment by 
Gray (1856) and most other botanists until 1906. However, the original 
description of Eatonia by Rafinesque (Scribner, 1906) stated that the 
spikelets were polygamous with one hermaphroditic flower and one staminate 
flower enclosed by a third glume. The type species, E. purpurascens 
grew in the salt marshes of New York and had divaricate, flexuous panicles 
and purple spikelets. This is obviously not a Sphenopholis. Hitchcock 
(1908) examined the type of this species and identified it as Panicum 
virgatum L. 
Scribner (1906) proposed the genus Sphenopholis on the grounds that 
all previous generic names were invalid. He named £>. obtusata based on 
Aira obtusata Michx. as the type species. His genus contained seven 
species. He considered the disarticulation of the spikelet to be the 
major dist nction between Trisetum and Sphenopholis and therefore trans­
ferred three species, Palustre (Michx.) Trin., T. interruptum Buckl., 
and JT. hallii Scribn. to Sphenopholis. Hitchcock (1936) followed 
Scribner1 s treatment in part but transferred the three species back to 
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Trisetum. 
I feel that there is ample justification to include at least T. 
pensylvanicum (formerly T. palustre) in Sphenopholis. My reasons are 
discussed in the taxonomic treatment of S. pensylvanica. 
Key to the species of Sphenopholis 
1. Spikelets small, less than 5 mm long; 2nd floret awnless or if awned, 
awn less than 3.5 mm long. 
2. 1st glume narrow, less than l/3 the width of the 2nd glume; 2nd 
floret smooth to scaberulous; inflorescence loose to dense. 
3. Lower leaf blades usually less than 10 cm long, flat, 2--8 
ram wide. 
4. Spikelets without awns 1. S. obtusata 
4. Spikelets awned .... 2. EL obtusata X £>. pensylvanica 
3. Lower leaf blades up to 45 cm long, filiform, less than 2 mm 
wide, margins strongly involute j}. j>. filiformis 
2. 1st glume broad, 1/3--2/3 the width of the 2nd glume ; 2nd floret 
strongly scabrous; inflorescence very loose. ... 4. £>. nitida 
1. Spikelets large, 5 mm long or longer; 2nd floret strongly awned, awn 
3.5 mm long or longer 5. jS. pensylvanica 
1. SPHENOPHOLIS OBTUSATA 
Description 
Plants, annual or perennial ; culms single or tufted, 20--120 cm tall; 
sheaths and leaves glabrous, scabrous, or pubescent, blades flat, usually 
2--8 mm wide. Panicle erect to nodding, 5--25 era long, varying from very 
dense and spikelike to loose and open; internodes between spikelets on 
ultimate branches 0.2--3.0 mm long; pedicels 0.2--2.0 mm long. Spikelets 
1.5--5.0 mm long, 2--3 flowered. Glumes strongly dimorphic in size and 
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shape, first glume 1.0--4.0 mm long, occasionally equal in length to the 
second glume but usually shorter, 0.1--0.3 (--4) mm wide, margins scarious, 
keel scabrous at least toward apex; second glume 1.2--4.2 mm long, often 
broadly obovate, 0.5--1.0 mm wide, lateral veins often prominent and 
scabrous, margins firm to scarious, apex strongly rounded to acute. First 
floret sessile or borne on short rachilla joint; second floret borne on 
rachilla joint 0.3--1.2 ram long, rachilla joint occasionally pubescent; 
first lemma blunt to acute, 1.4--4.4 ram long, smooth to scaberulous; second 
lemma shorter, occasionally scabrous. 
Observations 
Sphenopholis obtusata is a highly variable species. It has been 
subdivided into several species and varieties on the basis of plant size 
(Vasey ex Dewey 1894), coloration of spikelets (Vasey ex Rydberg and 
Shear 1897), pubescence (Scribner and Merrill 1900, Fernald 1941), shape 
of panicle, size and morphology of spikelets. Size of plant and panicle 
is partially related to environment and is of little taxonomic value. 
Plants grown on mineral-deficient soil in the greenhouse showed purple 
coloration on the spikelets. Pubescence is highly variable and apparently 
not useful as a taxonomic character. The morphological features of the 
panicle and spikelet seem to be more significant taxonomically and it is 
possible on these bases to divide £>. obtusata into two subdivisions some­
what correlated with geography. 
Hitchcock (1935, Hitchcock and Chase 1950) treated this complex as 
two species, £>. obtusata and "S. intermedia". Most botanists have fol­
lowed Hitchcock although these species have proved difficult to 
Fig. 3. Sphenopholis obtusata. A--G, G. S. obtusata var. major. 
A. Inflorescence; B. Spikelet; G. Florets; G. large form, 
previously "S. longiflora". D--F. . obtusata var. obtusata. 
D. Florets; E. Spikelet; F. inflorescence 
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differentiate in the southern and western portions of their ranges. 
In the summers of 1962--3, I made sixty mass collections of these 
"species" in the Midwest and South. Three characters, the width / length 
ratio of the second glume, the rachilla joint length, and the internode 
distance between the spikelets on the ultimate branches of the panicle 
were most reliable for separating Hitchcock's two taxa. However, it was 
difficult if not impossible to classify certain specimens. Fig. 4 is a 
representation on the basis of two hundred specimens from ten mass col­
lections of the variation in each of these characters. The numerous 
intermediates are obvious. 
The important characters were averaged for each mass collection and 
represented in a pictorialized scatter diagram (Fig. 5). Two major 
groups with a number of intermediate populations are revealed. The 
separation between the two groups becomes less distinct when individuals 
of selected mass collections are portrayed in a similar scatter diagram. 
(Fig. 6) 
I analyzed herbarium specimens using a hybrid index. Fig. 7 portrays 
the range in hybrid index values from 0 (ideal £S. obtusata) to 16 (ideal 
j>. intermedia). There were many specimens with intermediate values 
(5-9). 
The distribution map of such intermediates (Fig. 8) reveals that 
these forms are located south and west of the area of pleistocene glacia­
tion. Only in glaciated lands and the eastern mountains can Hitchcock's 
_S. intermedia be distinguished from 55. obtusata. 
While the data presented support a decision to merge Hitchcock's two 
taxa, the separateness of the two entities in part of the United States 
Fig. 4. Variation in three principle characters of Sphenopholis 
obtusata using 200 specimens from 10 mass collections 
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S. obtusata var obtusata and S. obtusata var. ma.or 
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provides the basis for creating a variety to include what has been called 
S. intermedia. 
Key to the varieties of Sphenopholis obtusata 
1. Width/ length ratio of 2nd glume .33-- .50 ; apex of 2nd glume strongly 
rounded; panicle dense, spikelike. . . 1A. S. obtusata var. obtusata 
1. Width/ length ratio of 2nd glume .15--.32; apex of 2nd glume blunt to 
acute; panicle loose IB. S. obtusata var. major 
1A. SPHENOPHOLIS OBTUSATA VAR. OBTUSATA (Figs. 3, 9) 
Sphenopholis obtusata (Michx.) Scribn. Rhodora 8:144. (1906). 
Based on Aira obtusata Michx. (2) 
Aira obtusata Michx. Fl. Bor. Amer. 1:62. (1803). Carolina to 
Florida, Michaux. Type in P, fragment and and photograph of type 
in US, photograph of type in NY. (1) 
Airopsis obtusata (Michx.) Desv. in Journ. de Bot. 1:200. (1808). 
Based on "Agrostis obtusata Michx." (error for Aira). (2) 
Festuca obtusata (Michx.) Michx. ex Beauv. Ess. Agrost. 163. 
(1812). Referred to Poa, probably an error for Aira obtusata 
Michx. (2) 
Poa obtusata (Michx.) Link. Hort. Berol. 1:76. (1827). Based on 
Aira obtusata Michx. (4) 
Agrostis obtusata (Michx.) Steud. Nom. Bot. ed. 2. 1:41, 45. 
(1840). Listed as a synonym of "Airopsis obtusata Desv." which is 
based on Aira obtusata Michx. (2) 
Koeleria obtusata (Michx.) Trin. ex Steud. Nom. Bot. ed 2. 1:41. 
(1840). Listed as a synonym of "Airopsis obtusata Desv." (2) 
Reboulea obtusata (Michx.) A. Gray, Man. 591. (1848). Based on 
Aira obtusata Michx. (2) 
Eatonia obtusata (Michx.) A. Gray, Man. ed 2. 558. (1856) . Based 
on Aira obtusata Michx. (2) 
Aira truncate Muhl. Cat. PI. 11. (1813). Nom, nud. Description 
in Muhl. Descr. Gram. 83. (1817). Type in PH, fragment of the type 
in US. (1) 
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Koeleria truncata (Muhl.) Torr. Fl. North and Mid U.S. 1:116. (1824). 
Based on Aira truncata Muhl. (2) 
Reboulea truncata (Muhl.) Torr. in Munro, Journ. Linn. Soc. Bot. 6:43. 
(1862). "R. truncata Torr." listed as a synonym of R. gracilis Kunth, 
probably based on Koeleria truncata (Muhl.) Torr. (2) 
Koeleria paniculata Nutt. Gen. PI. 2 (Add. 2). (1818). East Florida, 
T. Say. Type in PH, photograph and fragment of type in US. (1) 
Aira obtusa Raf. in Journ. de Phys. 89:104. (1819) Listed as a synonym 
for Eatonia purpurascens. Either a change or an error for Aira obtusata 
Michx. (2) 
Reboulea gracilis Kunth, Rev. Gram. 2:341. pi. 84. (1830) . Type in B, 
fragment of type in US. (1) 
? Trisetum lobatum Trin. Acad. St. Petersb. Mem. VI Math. Phys. Nat. 
1:66. (1830). Lists Aira obtusata Michx. as a synonym. (2) 
Sphenopholis obtusata lobata (Trin.) Scribn. Rhodora 8:144. (1906). 
Trinom. Based on Trisetum lobatum Trin. (2) 
Sphenopholis obtusata var. lobata (Trin.) Scribn. in Robinson, Rhodora 
10:65. (1908). Correction of trinom. Based on Trisetum lobatum Trin. 
(2) 
Gr aphephorum den s i f1orum Fourn. in Bull, de Soc. Bot. de France 24:182. 
(1877). Nom, nud. Bejar, Mexico (Texas), Berlandier 1617. Type in W, 
fragment of type in US. (1) 
Eatonia densiflora (Fourn.) Fourn. Mex. Pl. 2:11. (1886). Based on 
the type of Graphephorum densiflorum Fourn. (1) 
Aira mexicana Trin. ex Fourn. Mex. Pl. 2:111. (1886). Listed as a 
synonym of Eatonia densiflora Fourn. (4) 
Eatonia obtusata var. robusta Vasey ex L. H. Dewey, U.S. Nat. Herb. 
Contrib. 2:544. (1894). Western Texas, Wallisville, Wallis in 1881, 
Type in US. (1) 
Eatonia obtusata var. robusta Vasey ex Rydberg, U.S. Nat. Herb. 
Contrib. 3:190. (1895). Mullen, Neb. Rydberg 1807. Isotypes in NY 
and US. (1) 
Eatonia robusta (Vasey) Rydb., Torr. Bot. Club Bull. 32:602. (1905). 
Based on E. obtusata var. robusta Vasey. (2) 
Sphenopholis robusta (Vasey) Heller, Muhlenbergia 6:12. (1910). 
Based on Eatonia obtusata var. robusta Vasey. (2) 
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Eatonia obtusata var. purpurascens Vasey ex Rydb. and Shear, 
U.S. Dept. Agr. Div. Àgrost. Bull. 5:30, (1897). False Washita, 
Okla., Palmer 404, 1868. Type in US. (1) 
Sphenopholis obtusata var. lobata forma purpurascens (Vasey) 
Waterfall, Rhodora 50:93. (1948). Based on Eatonia obtusata 
var. purpurascens Vasey ex Rydb. and Shear. (2) 
Eatonia pubescens Scribn. and Merr. U.S. Dept. Agr. Div. Agrost. 
Cir. 27:6. (1900). Starkville, Miss., Tracy. Type in US. (1) 
Sphenopholis obtusata pubescens (Scribn. and Merr.) Scribn. 
Rhodora 8:144. (1906). Trinom. Based on Eatonia pubescens. 
Scribn. and Merr. (2) 
Sphenopholis obtusata var. pubescens (Scribn. and Merr.) Scribn. 
in Robinson, Rhodora 10:65. (1908). Correction of trinom. 
Based on Eatonia pubescens. Scribn. and Merr. (2) 
Sphenopholis pubescens (Scribn. and Merr.) Heller, Muhlenbergia 
6:12. (1910). Based on Eatonia pubescens Scribn. and Merr. 
Reboulea obtusata var. pubescens (Scribn. and Merr.) Farwell, 
Mich. Acad. Sci. Rpt. 17:181. (1916). Based on Eatonia pubescens 
Scribn. and Merr. 
Eatonia annua Suksd. West. Amer. Sci. 15:50. (1906). Dalles 
on the Columbia River, Ore., Suksdorf 1553. Isotypes in US, 
• ISC, UC, G, NY, F. (1) 
Sphenopholis annua (Suksd.) Heller, Muhlenbergia 6:12. (1910). 
Based on Eatonia annua Suksd. (2) 
Description 
Panicle very dense and spikelike, occasionally looser; internodes 
between spikelets on ultimate branches 0.1--1.5 mm long. Spikelets usual­
ly smaller than in var. major, (up to 3.6 mm long); first glume 0.1--0.4 
mm wide; second glume width/ length ratio .33--.50, margins firm, keel 
and veins scabrous, apex strongly rounded ; rachilla joint between florets 
0.3--0.6 mm long; lemmas often scabrous. 
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Observations and nomenclature 
The delimitation of the variety major automatically establishes 
variety obtusata which includes the type (Article 25, Lanjouw 1961). 
Western specimens of variety obtusata differ from those of the Mid­
west and East in their very dense spikelike panicles with scabrous branch­
es, glumes, and lemmas. The spikelets are also larger and the second 
glume less strongly rounded than those of specimens from the Midwest and 
East. 
Some specimens of variety obtusata from the Caribbean, Mexico, and 
the Southwest resemble j>. nitida with their very wide first glumes. How­
ever, the panicle form and other features clearly separate these forms of 
variety obtusata from jS. nitida. 
Cytology 
The author made over fifty mitotic chromosome counts from the root 
tip cells of plants grown from seed in the green house, all indicating 
2N=14. These are recorded in Table 2. One meiotic count from micro-
sporocytes yielded N=7 (Table 3). One count, 2N=14 had been previously 
published by Brown (1950) . 
Distribution 
S. obtusata var. obtusata is a grass of prairies, shallow marshes, 
and occasionally open forests. In drier regions it is usually restricted 
to streamsides or other moist sites. 
The distribution of the type variety of j>. obtusata is distinctly 
southern in contrast to variety major. Variety obtusata does not extend 
north of the prairies of southern Canada. It rarely occurs in the Great 
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Table 2. Somatic chromosome numbers from root tip cells of Sphenopholis 
obtusata var. obtusata (all rcvntc are 2"-14) 
Author's Author's 
collection voucher Location 
number number 
Mississippi 
716 1094, 1095 Wall Doxey State Park, Marshall Co. 
719 1098, 1099 S side of Water Valley, Yalobusha Co. 
720 1100, 1101 Roadside park, 1.5 miles N of Vaiden on US 51, 
Carroll Co. 
722 1102, 1103 5.5 miles N of Ridgeland on US 51, Madison Co. 
723 1104, 1105 2 miles E of Bolvina on US 80, Warren Co. 
Louisiana 
724 1106, 1107 4 miles NW of Mound on US 80, Madison Par. 
726 1110, 1111 5 miles E of Sicard on US 80, Richland Par. 
727 1112, 1113 Ruston, Lincoln Par. 
728 1114, 1115 2 miles E of Bossier Par. line on US 80, 
Webster Par. 
Texas 
731 1116, 1117 5 miles E of Big Sandy on US 80, Upshur Co. 
732 1118 2 miles E of Fruitvale on US 80, Van Zandt Co. 
740 1119, 1120 5 miles W of Bills on US 82, Grayson Co. 
741 1121, 1122 1 mile N of Brookston on US 82, Lamar Co. 
Oklahoma 
744 1123, 1124 
1125 
3 miles S of Grant on US 271, Choctaw Co. 
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Table 2. (Continued) 
Author's Author's 
collection voucher Location 
number number 
(Oklahoma) 
745 1126, 1127 1 mile W of Ft Towson on US 70, Choctaw Co. 
747 1128, 1129 E side of Idabel on US 70, McCurtain Co. 
748 1130 4 miles W of Mountain Fork River on US 70, 
McCurtain Co. 
Arkansas 
750 1131 4 miles S of Gillham on US 71, Sevier Co. 
751 1132, 1133 1 mile S of Wickes, Polk Co. 
752 1153, 1156 SW side of Mina on US 71, Polk Co. 
1157 
753 1134, 1135 3.5 miles N of Waldron on US 71, Scott Co. 
756 1136 Cemetery, E side of Lincoln on US 62, Washing­
ton Co. 
757, 758 1137, 1138 8 miles E of Siloam Springs, Ark 68, Benton 
1139 Co. 
Missouri 
763 1145, 1158 Near Carterville, Jasper Co. 
765 1148, 1149 Roadside Park N of Lamar on US 71, Barton Co. 
766 1150, 1151 1 mile S of junction with 52 on US 71, Bates Co. 
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Table 3. Meiotic chromosome number from microsporocytes of Sphenopholis 
obtusata var. obtusata (N=7) 
Au thor's Author's 
collection voucher Location 
number number 
748 1152 4 miles W of Mountain Fork River on US 70, 
McCurtain Co., Okla. 
Lakes region, New England or the eastern mountains. It is most common in 
the Midwest and South but extends westward to the Pacific Coast and 
southward into Mexico and the Caribbean. 
Representative specimens examined 
CANADA: Alberta: Craigmyle District, A. H. Brinkman 4726, 18 July 
1932 (US, G); British Columbia: Kamioops, J. Macoun, 29 July 1889 (US); 
Manitoba: Souris, B. Boiven and A. J. Breitung 6595, 19 July 1949 (US); 
Saskatchewan: A. J. Breitung 1669, 13 Aug. 1942 (G). 
MEXICO: Baja California: Canyon del Diablo, 31° 5' N, 115° 23' W, 
K. L. Chambers 581, 15 June 1S54 (UC); Coahuila: Diaz in the Rio Grande 
Valley, C. G. Pringle, 17 Apr. 1900 (CAS, MO, US, G, F, ISC); Durango: 
Durango, E. Palmer 255, June 1896 (US, G); Mexico D. F.: Xochimilco, 
A. S. Hitchcock 5893, 27--30 July 1910 (US); Nuevo Leon: Monterrey, 
A. S. Hitchcock 5571, 6--8 June 1910 (US); Puebla: Rancho Pasada, G. 
Arsine, 20 May 1910 (US); Sonora: Alamos, E. Palmer, 16--30 Sept. 
1890 (US). 
CARIBBEAN: Hispaniola: Santa Domingo, E. L. Ekman 13868, 20 Oct. 
1929 (US, G). 
BERMUDA: Warwick, R. B. Kennedy 139, 9 May 1929 (G)» 
UNITED STATES: Alabama: Baldwin Co., Gateswood, S. M. Tracy 8598, 
2 May 1903 (SMU, NY, G, F, UC, US, WIS); Arizona: Cochise Co., Ft. 
Huachuca, E. Palmer 466, May 1890 (CAS, G, UC, US); Arkansas: Phillips 
Co., D. Demaree 19242, 29 May 1939 (UC, NY, M0, SMU); California: Fresno 
Co., Mono Hot Springs, P. H. Raven 5849, 25 July 1953 (UC, CAS); San 
Diego Co., E. Palmer 406, 1875 (NY, UC, F, G); Colorado: Weld Co., 
Kersey, E. L. Johnson 756 B, 18 July 1916 (NY, US); Connecticut: Fair­
field Co., E. H. Eames 11902, 16 June 1938 (CAS, NY, SMU, US, UC, WIS, F, 
t 
Fig. 9. Geographic distribution of Sphenopholis obtusata var. obtusata 
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G, ISC, TEX); Delaware: Sussex Co., Lewes, A. S. Hitchcock, Amer. Grass 
Nat. Herb. 645» 15 June 1905 (NY, UC, 140, US, G, F): Florida: Duval Co.; 
A. ii. Curtiss 3462, Apr. (UC, NY, MO, F, ISC, US); Levy Co., R. W. Pohl 
9125, 9 Apr. 1962 (ISC); Idaho : Bear Lake Co., near Dingle, T. A. 
Williams 2558, 17 July 1897 (US); Illinois : Peoria Co., V. H. Chase 
13381, 10 June 1953 (WIS, SMU); Indiana: Floyd Co., C. C. Deam 23275, 
31 May 1917 (US); Iowa: Clay Co., A. Hayden 112, 10 July 1935 (NY, US, 
ISC, UC, WIS); Decatur Co., K. S. Erdman 768, 2 June 1962 (ISC); Kansas : 
Lawrence, W. C. Stevens 93, June 1892 (SMU, WIS, ISC, G, US); Louisiana: 
Gretna, C. R. Ball 339, 4 May 1899 (CAS, NY, MO, US, G, F); Maine : South 
Berwick, J. C. Parlin, 11 July 1891 (G, US); Minnesota: Rock Co., P. 
Johnson 339, 18 June 1941 (G, NY, ISC); Mississippi: Biloxi, S. M. 
Tracy 4516, 22 Apr. 1898 (NY, US, F); Missouri: Crawford Co., J. A. 
Steyermark 41363, 15 June 1941 (F, G); Montana : Townsend, C. L. Shear 
390, 15 July 1895 (NY, US, G); Nebraska: Chase Co., W. L. Tolstead 
41812, 30 July 1941 (UC, ISC); Nevada: Clarke Co., I. W. Clokey 8284, 
6 July 1939 (CAS, NY, US, SMU, TEX, WIS, G, ISC, UC, F); Elko, A. S. 
Hitchcock, Amer. Nat. Grass Herb. 646, 2 Aug. 1913 (NY, US, UC, G, F); 
New Jersey: Hunterdon Co., H. J. Fisher 14647, 30 June 1898 (WIS, US); 
New Mexico: Dona Ana Co., Mesilla, E. O. Wooton 37, 19 June 1897 (NY, 
US, UC, G); New York, Columbia Co., H. D. House 22677, 26 June 1935 (G); 
North Carolina: Washington Co., R. K. Godfrey 3894, 8 May 1938 (US, 
G); North Dakota: Richland Co., O. A. Stevens 379, 29 July 1938 (US, 
UC, WIS, ISC, G, F); Ohio: Erie Co., E. L. Mosely, 28 June 1903 (F, G); 
Oklahoma: Woods Co., G. W. Stevens 743, 28 May 1913 (SMU, US, NY, G); 
Oregon : Deschutes Co., Paulina Lake, J. B. Leiberg 546, 28 July 1874 
(NY, US, G, F, UC); Pennsylvania: Chester Co., H. E. S tone, 22 June 
1929 (G, SMU); South Carolina: Florence Co., K. S. Erdman 926, 3 June 
1963 (ISC); South Dakota: Washabaugh Co., S. S. Visher 2008, 7 July 
1911 (NY, F); Tennessee: Jackson, J. R. Swallen 2040, 2 June 1932 (US); 
Texas : Abilene, S. M. Tracy 8101, 22 May 1902 (MO, NY, F, G, TEX, US); 
Houston, E. Hall 780, 12 Apr. 1872 (NY, F, G, US, MO); Utah: Ogden, 
T. A. Williams 2488, 13 July 1897 (US); Vermont: Rutland Co., C. A. 
Weatherby 6818, 28 June 1936 (G); Virginia: Clarendon, S. F. Blake 
10589, 8 June 1928 (TEX, CAS, G); Washington, Yakima Co., J. S. Cotton 
733, 18 July 1902 (MO, G, US); Wisconsin: Fond du Lac Co., L. H. 
Shinners 3764, 1 July 1941 (WIS, G) ; Wyoming : Sweetwater Co., Granger, 
A. Nelson 3886, 30 July 1897 (G, US). 
IB. SPHENOPHOLIS OBTUSATA VAR. MAJOR (Figs. 3, 11) 
Sphenopholis obtusata var. major (Torr.) Erdman comb. nov. Based on 
Koeleria truncata var. major Torr. (1) 
Koeleria truncata var. major Torr., Fl. North and Mid. U. S. 1:117. 
(1824). Deerfield, Mass., Cooley. Type in NY. (1) 
Koeleria pennsylvanica var. major (Torr.) Torr., Fl. N. Y. 2:469. 
(1843). Based on K. truncata var. major Torr. (2) 
43 
Reboulea pennsylvanica var. major (Torr.) A. Gray, Man. 591. 
(1848). Based on Koeleria pennsylvanica var. major Torr. (2) 
Eatonia pennsylvanica var. major (Torr.) A. Gray, Man. ed. 2 
558. (1856). Based on Koeleria pennsylvanica var. major Torr. (2) 
Sphenopholis pallens major (Torr.) Scribn., Rhodora 8:145. (1906) . 
Trinom. Based on Koeleria truncata var. major. Torr. (2) 
Sphenopholis pallens var. major (Torr.) Scribn. ex Robinson, 
Rhodora 10:65- (1908). Correction of trinom. Based on Koeleria 
truncata var. major Torr. (2) 
Reboulea pallens var. major (Torr.) Farwell, Mich. Acad. Sci. 
Rpt. 17:182. (1916) . Based on "Koeleria tunicata var. major 
Torr." (error for truncata). 
Eatonia intermedia Rydb., Torr. Bot. Club Bull. 32:602. (1905). 
East Gallatin Swamps, Mont., Rydberg 3174. Type in NY. (1) 
Sphenopholis intermedia (Rydb.) Rydb., Torr. Bot. Club Bull. 
36:533. (1909). Based on Eatonia intermedia Rydb. (2) 
Vilfa alba Buckl., Phil. Acad. Nat. Sci. Proc. 14:89. (1862). 
Not. V. alba Beauv. 1812. Type in PH, fragment and photograph of 
type in US. (1) 
Eatonia pennsylvanica var. longiflora Vasey ex L. H. Dewey, 
Contrib. U. S. Nat. Herb. 2:544. (1894). Houston, Texas, Nealley 
in 1892. Type in US. (1) 
Eatonia longiflora (Vasey) Beal, Grasses N. Amer. 2:494. (1896). 
Based on E. pennsylvanica var. longiflora Vasey. (2) 
Sphenopholis pallens longiflora (Vasey) Scribn. Rhodoia 8:145. 
(1906) . Trinom. Based on Eatonia pennsylvanica var. longiflora 
Vasey. (2) 
Reboulea pallens var. longiflora (Vasey) Farwell, Mich. Acad. Sci. 
Rpt. 17:182. (1916). Based on "Eatonia longiflora Beal" which is 
based on E. pennsylvanica var. longiflora Vasey. (2) 
Sphenopholis longiflora (Vasey) Hitchc., Jour. Wash. Acad. Sci. 
23:453. (1933). Based on Eatonia pennsylvanica var. longiflora 
Vasey. (2) 
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Description 
ranicie loose, internodes between spikelets on ultimate branches from 
1.0--3.0 mm long. Spikelets highly variable in size, ranging from 3.0--
5.0 mm long; the first glume 1.0--4.0 mm long, usually subequal to the 
second glume but occasionally much shorter, 0.1--0.3 mm wide; second 
glume up to 4.0 mm long, 0.4--0.8 ram wide, width/ length ratio .15--.32, 
margins membranaceous, apex blunt or acute; lemmas up to 4.4 mm long, 
rarely scabrous; rachilla joint 0.6--1.2 mm long. 
Observations and nomenclature 
Torrey was the first taxonomist to recognize the chief variant form 
of S. obtusata. This he called Koeleria truncata var. major. He char­
acterized the variety as "panicle large, a little spreading, leaves 
broad, linear, very long, culms 3 ft. high, leaves nearly a foot long, 
3--4 lines wide. Panicle 8--10 inches long. . . (with) habit of Cinna 
arundinacea in a young state." (Torrey 1824) His type was a sheet in 
his herbarium collected at Deerfield, Mass. by Cooley. It is now de­
posited in NY. The label reads Aira truncata Muhl. with the designation 
"var. major" below. The specimen agrees exactly with the published 
description and location and I am designating this specimen as the type 
of Koeleria truncata var. major. 
The first glume of variety major may be rudimentary but usually it 
is at least half the length of the second. The width/ length ratio of 
the second glume varies considerably, the lower ratios being those of 
large spikelet forms. 
In 1892 G. C. Nealley collected a large flowered Sphenopholis near 
Fig. 10. Intergradation between Sphenopholis obtusata var. major 
lower left (formerly S. intermedia) and "S. longiflora" 
upper right 
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Houston, Texas. It was described in 1894 as Eatonia pennsylvanica var. 
long!flora by Vasey (Dewey 1894). Later authors (Beal 1896, Hitchcock 
1935) raised it to the status of species. Spikelet size is the only sig­
nificant difference between Hitchcock's j>. longiflora and his S. intermedia. 
Although "£!. longiflora" of Texas has the largest spikelets, there are 
numerous large-spikelet forms of £>. obtusata var. major in all parts of 
its range which intergrade completely with "j>. longiflora." Data sum­
marizing this generalization are presented in Fig. 10. Obviously "S. 
longiflora" cannot be separated on the basis of size from S. obtusata 
var. major and I am considering it as an extreme form of that variety. 
Cytology 
There are three published chromosome counts, 2N=14, for this variety, 
Nielsen and Humphrey (1937, "£>. intermedia"), Gould (1958, "S. longiflora"), 
and Brown (1950, "£>. intermedia") . Nielsen and Humphrey and Gould in­
cluded camera lucida drawings of the chromosomes. 
I made a number of mitotic counts, all of which agree with the 
previously published counts. These are presented in Table 4. 
Distribution 
S>. obtusata var. major commonly grows in woodlands but occasionally 
it also occurs in prairies. It is most clearly distinguished from variety 
obtusata in eastern and northern United States. Variety major occurs 
far to the north of the range of variety obtusata and has been collected 
at latitude 51° 31' North along Hudson Bay, northern British Columbia 
and Alaska. 
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Table 4. Somatic chromosome numbers from root tip cells of Sphenopholis 
ob tu sat a vsr. Tsajor (all couats are 2H-14) 
Author's 
collection 
number 
Author's 
voucher 
number 
Location 
Kentucky 
709 1092, 1093 .5 mile N of Bardwell, Carlisle Co. 
Louisiana 
725 1108, 1109 Roadside park 4 miles NW of Mound on US 80, 
Madison Par. 
Missouri 
760 1140, 1141 1.5 miles S of Lanagan on Mo. 56, McDonald Co. 
761, 762 1142, 1143 Near Carterville, Jasper Co. 
1144 
764 1146, 1147 Roadside park N of Lamar on US 71, Barton Co. 
Representative specimens examined 
CANADA: Alberta: Wood Buffalo Park, H. M. Raup 1824, 21 July 1928 
(G, UG); British Columbia: Lillooet, J. M. Macoun 91567, 9 July 1916 
(US, NY, G); New Brunswick: St. John Co., A. 5. Pease 4432, 22 July 
1904 (UC); Newfoundland: Portau Port, M. L. Fernald and K. M. Wiegand 
2567, 15 Aug. 1910 (NY, US, G); Nova Scotia: Victoria Co., W. G. Dore 
931, 12 July 1940 (G); Northwest Territories: Mackenzie District, Great 
Slave Lake, J. W. Thieret 3884, 3 Aug. 1958 (F); Ontario: James Bay, 
A. Dutilly jit ^1 31011, 24 July 1953 (US); Bruce Peninsula, P. V. 
Krotkov 8734, 7 July 1934 (NY, US); Quebec : D'Anticosti, Marie-Victorin 
est jil 20653, 24 July 1925 (US, G, WIS) ; Sherbrooke Co., Ascot, E. B. 
Chamberlain and C. H. Knowlton, 29 July 1923 (G, MO); Saskatchewan: 
Bjordale, A. J. Breitung 1299, 11 July 1941 (WIS, G). 
UNITED STATES: Alaska: Tanana River, A. S. Hitchcock 4508, 28--29 
July 1909 (US); Arizona: Ft. Apache, E. Palmer 577, June 1890 (CAS, US, 
NY, G); Arkansas : Drew Co., D. Demaree 21131 (ISC, SMU, NY); Connecticut: 
Fig. 11. Geographic distribution of Sphenopholis obtusata var. major 
NEWFOUNDLAND 
S. obtusata var. major 
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Fairfield Co., Stratford, E. H. Eames, 6 June 1895 (US, G); Colorado: 
Gunnison, C. F, Baker 524, 24 July 1901 (NY, US, UC, G); Florida: 
Jefferson Co., L. H. Shinners 18061, 17 Feb. 1954 (SMU); Georgia: La 
Grange, S. M. Tracy 8863, 16 May 1905 (F, G, WIS, MO, NY, US); Idaho : 
St. Joseph's River, J. B. Leiberg 1290, 14 July 1895 (US, NY); Illinois : 
Stark Co., V. H. Chase, Amer. Grass Nat. Herb. 643, 11 June 1905 (NY, 
UC, F, G, US, MO); Indiana: Indianapolis, R. C. Friesner 9622, 28 May 
1936 (ISC, UC, TEX, SMU, NY, CAS); Iowa: Delaware Co., K. S. Erdraan 
800, 12 July 1962 (ISC); Ames, C. R. Ball 159, 24 June 1896 (NY, US, G, 
F); Kentucky: Barren Co., K. S. Erdman 995, 7 June 1963 (ISC); Louisiana: 
Gretna, C. R. Ball 340, 4 May 1899 (F, G, NY, CAS); Maine : Aroostook 
Co., Orono, M. L. Fernald 185, 4 July 1893 (MO, F, NY, G, UC, US); 
Maryland : Calvert Co., F. C. Seymour 16645, 20 July 1956 (ISC, SMU); 
Massachusetts : Salisbury, A. A. Eaton 166, 26 June 1896 (MO); Michigan: 
Washtenaw Co., F. J. Hermann 6838, 5 July 1935 (NY, G); Minnesota: 
Ottertail Co., P. Johnson 533, 5 July 1941 (NY, ISC); Mississippi: 
Biloxi, W. A. Silveus, 4107 A, 30 Apr. 1939 (CAS, TEX); Missouri: Allen-
ton, G. W. Letteiman, 24 May 1898 (NY, MO, TEX, F, ISC); Montana : 
Glacier Co., Griffiths and Lange 257, Aug. 1900 (US); Nebraska: Richardson 
Co., J. R. Swallen 3304, 25 May 1940 (MO); Nevada: Elko Co., A. A. Heller 
9540 A, 21 Aug. 1908 (US); New Hampshire: Lebanon, G. G. Kennedy, 31 
July 1890 (G); New Jersey: Monmouth Co., R. R. Dreisbach 932, 29 May 
1922 (SMU, F); North Carolina: Transylvania Co., K. S. Erdman 979, 6 
June 1963 (ISC); North Dakota: Richland Co., 0. A. Stevens 429, 29 June 
1939 (MO, F, UC); Ohio: Ross Co., R. Bartley and L. L. Pontius 822, 29 
June 1941 (US, NY); Oklahoma: Delaware Co., M. Hopkins 3343, 8 May 
1938 (MO); Pennsylvania: Lancaster Co., A. A. Heller 4807, 31 May 1901 
(G, US, NY); South Carolina: Oconee Co., A. P. Anderson, May 1897 (ISC); 
South Dakota: Black Hills, P. A. Rydberg 1140, 15 June 1892 (NY, US); 
Tennessee: Weakley Co., K. S. Erdman 710, 27 May 1962 (ISC); Texas : 
Anderson Co., Palestine, G. C. Nealley (NY, US); Vermont: Westmore, R. 
Jones 2178, 11--12 July 1900 (G, NY); Virginia: Arlington Co., A. S. 
Hitchcock, Amer. Grass Nat. Herb. 644, 1 June 1905 (US, NY, UC, G, F); 
Washington: Calispell Lake, F. 0. Kreager 358, 30 July 1902 (NY, US, UC, 
G); West Virginia: Monongalia Co., H. A. Davis 6033, 1 June 1944 (G, 
NY, SMU); Wisconsin: Lincoln Co., F. C; Seymour 14462, 21 July 1952 
(WIS, ISC, SMU). 
2. SPHENOPHOLIS OBTUSATA X SPHENOPHOLIS PENSYLVANICA (Figs. 12, 13) 
Aira pallens Biehler, PI. Nov. Herb. Spreng. Cent. 8. (1807). 
Pennsylvania by Muhlenberg. (2) 
Aira pallens Muhl. Cat. PI. 11. (1813). Nom, nud. Description 
in Muhl. Descr. Gram. 84. (1817). Type sheet 129 in PH, fragment 
of type in US. (1) 
Estonia pallens (Spreng.) Scribn. and Merr., U. S. Dept. Agr. Div. 
Agrost. Circ. 27:7 (1900) . Based on Aira pallens Biehler but 
erroneously attributed to Sprengel. Type of A. pallens Biehler 
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considered to be from the type material of A. pallens Muhl, (2) 
Sphenopholis pallens (Spreng.) Scribn., Rhodora 8:145. (1906). 
Based on Aira pallens Biehler but erroneously attributed to 
Sprengel. Misapplied by Scribner to S. intermedia, correctly 
applied by Hitchcock, Man. 281. (1935). (2) 
Sphenopholis pallens (Biehler) Scribn. in Fernald, Rhodora 47:198. 
(1945). Based on Sphenopholis pallens (Spreng.) Scribn. (2) 
Reboulea pallens (Spreng.) Farwell, Mich. Acad. Sci. Rpt. 17: 181. 
(1916). Based on Aira pallens Biehler but erroneously attributed 
to Sprengel. (2) 
Aira controverse Steud., Syn. PI. Glum. 1:224. ^ (1854). Ohio, 
Cincinnati, Miami. Type in P, fragment of type in US. (1) 
Aira capillacea Frank in Steud. Syn. PI. Glum. 1:224. (1854). 
Listed as a synonym of A. controversa Steud. (4) , 
Description 
Panicle loose, internode length between spikelets on ultimate 
branches 1.5--3.0 mm. Spikelets 3.0--5.0 ram long, 2--3 flowered; first 
glume 2.1--3.8 mm long, 0.2--0.5 mm wide; second glume 2.2—4.0 mm long, 
0.8--1.0 mm wide, width/ length ratio .20--.33, apex blunt, margins 
scarious. First floret borne on a rachilla joint less than 0.3 mm long, 
second floret borne on a pubescent rachilla joint 0.7--1.2 mm long; first 
lemma shorter, scaberulous, always awned; awn 0.1--3.5 mm long, straight 
or bent. 
Observations and nomenclature 
Taxonomists suspected as early as 1884 that hybridization occurred 
between Sphenopholis obtusata and pensylvanica, then known as Trisetum 
palustre. In that year Vasey gave a paper detailing a discovery he had 
made. 
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"In a low meadow on the banks of Hunting Creek near where 
it empties into the Potomac River, a mile below Alexandria, 
Va., I found the present season, Trisetum palustre (now 
Sphenopholis pensylvanica) and Eatonia pennsylvanica (prob­
ably Sy obtusata var. major). I was surprised and puzzled 
also by finding growing with these grasses another, which was 
e v i d e n t l y  i n t e r m e d i a t e  b e t w e e n  t h e m .  . . . "  
Vasey's conclusion that these specimens represented hybrids was 
supported by Scribner (1884) and later accepted by Beal (1896) who 
published "Eatonia hybrida Vasey". However, Seal's type material was 
actually an awned specimen of j>. filiformis, certainly distinct from 
Vasey's Hunting Creek specimens. The majority of later taxonomists re­
jected E. hybrida and ignored Vasey's claims. However, Pohl (1947) 
suggested that . pallens as defined by Hitchcock was a hybrid between 
"Trisetum pensylvanicum and Sphenopholis". 
When Vasey first published his report of hybridization, he also 
referred to a specimen sent to him by A. H. Curtiss, collected in South 
Carolina as being almost identical in hybrid form (Vasey 1884). Actually 
the Curtiss Specimen (later the type of Eatonia aristata Scribn. and 
Merr. 1900) is an awned form of S. filiformis and identical to the type 
of E. hybrida Vasey in Beal (1896). 
Recently Terrell (1963) discovered a "mixed population of S. 
obtusata and T. pensylvanicum" in Tyrrell Co., North Carolina. He 
observed a large number of intermediate forms and made several mass 
collections. I borrowed and analyzed one mass collection. The data 
obtained are given in Fig. 14. It is apparent that the two species have 
hybridized. The hybrids are intermediate in all aspects. The presence 
of short awns particularly distinguishes them from either parent. All 
the florets of the hybrids appeared to be sterile. Possible hybrid seed 
Fig. 12. Spikelets from the Terrell mass collection. A. Sphen­
opholis obtusata. B--C. Hybrids, £>. obtusata X . 
pensylvanica. D. £>. pensylvanica 

Fig. 13. Specimens from the Terrell mass collection. A--E. In­
florescences . A. Sphenopholis obtusata. B--C. £[. 
obtusata X £>. pensylvanica. D--E. £>. pensylvanica. 
F. complete culms of £>. obtusata X £>. pensylvanica 
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Fig. 14. Terrell mass collection Sphenopholis obtusata (circles with 
white centers), S. pensylvanica (circles with black centers), 
and hybrids (circles with half black centers) 
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Fig. 15. Comparison of the Terrell mass collection of Sphenopholis 
obtusata, £>. pensylvanica.. and hybrids with herbarium 
and type specimens 
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from jS. pensylvanica specimens from Terrell's collection produced three 
albino seedlings indicating considerable genetic disturbance. 
I have observed a number of herbarium specimens similar to those 
represented in Terrell's hybrid population. In Fig. 15 these are compared 
with type specimens and Terrell's mass collection. The correlation in 
all cases is striking and indicates that hybridization occurs over a 
considerable area of the ranges of the species. 
In 1807 Biehler, a student of Sprengel, described Aira pallens based 
on material sent by Muhlenberg from Pennsylvania. While Biehler1 s specimen 
is not available, it is highly probable that a specimen in the same type 
collection was used by Muhlenberg (1813) for his Aira pallens which he 
published as a nomen nudum. He published his description in 1817. It 
is likely that Muhlenberg was simply using Biehler's name but nowhere does 
Muhlenberg attribute it to him or to Sprengel who later erroneously 
received credit for it. Muhlenberg's type specimen is sheet 129 marked 
on the cover list as var. aristata. On this sheet are two different 
entities. One specimen is £>. pensylvanica and the other smaller awned 
form is the basis of Muhlenberg's A. pallens. The type specimen, located 
in PH, is similar in all its features to the Terrell hybrids. 
In 1900 Scribner and Merrill published Eatonia pallens using sheet 
129 from Muhlenberg's herbarium as the type. This species included the 
material that Vasey had reported as hybrids. When Scribner created the 
genus Sphenopholis (1906), he published j>. pallens but enlarged the 
species limits to include "j>. intermedia" specimens. Hitchcock (1935) 
recognized this error and correctly restricted the name S. pallens to 
the awned form. This species is actually the hybrid between obtusata 
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and j). pensylvanica. 
- ^  
Hiuc'iicock (ii#35) lists Aira controversa Steud. (1854) as a synonym 
of _S. intermedia. I found the type fragment to be identical with the 
Terrell hybrids. Therefore, this name should be in the synonomy of the 
hybrids. 
3. SPHENOPHOLIS FILIFORMIS (Figs. 16, 17) 
Sphenopholis filiformis (Chapm.) Scribn. Rhodora 8:144. (1906). 
Based on Eatonia pennsylvanica var. filiformis Chapm. (2) 
Eatonia pennsylvanica var. filiformis Chapm., Fl. South. U. S. 
560. (1860). Florida, Chapman. Type in US. (1) 
Eatonia filiformis (Chapm.) Vasey, Bot. Gaz. 11:117. ' (1886). 
Based on E. pennsylvanica var. filiformis Chapm. (2) 
Reboulea filiformis (Chapm.) Farwell, Mich. Acad. Sci. Rpt. 
17:182. (1916). Based on Eatonia pennsylvanica var. filiformis 
Chapm. (2) 
Eatonia aristata Scribn. and Merr., U. S. Dept. Agr. Div. Agrost. 
Cir. 27:7. (1900). South Carolina, Curtiss in 1875. Type in 
US. (1) 
Trisetum aristatum (Scrib. and Merr.) Nash in Small, Fl. SE U. S. 
130. (1903). Based on Eatonia aristata Scribn. and Merr. (2) 
Sphenopholis aristata (Scribn. and Merr.) Heller, Muhlenbergia 
6:12. (1910). Based on Eatonia aristata Scribn. ana Merr. (2) 
Eatonia hybrida Vasey ex Beal, Grasses N. Amer. 2:491. (1896). 
Florida, Curtiss 1886. Type in US. (1) 
Description 
Plant slender, tufted, usually perennial; culms 20--100 cm tall, 
usually 35--75 cm tall ; lower portion of culms, sheaths, and leaves 
often finely pubescent; lower leaves with very short sheaths, 1--3 cm 
long and blades up to 45 cm long, very narrow, usually less than 2 mm 
wide, margins strongly involute; upper leaves with longer sheaths and 
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much shorter blades, uppermost blade often 2--3 cm long. Panicle slender, 
narrow, somewhat loose but ascending, branches few; internode distance be­
tween spikelets on ultimate branches 1.0--3.5 mm. Spikelets usually 
3.0--4.0 mm long, 2--3 flowered; glumes spreading at maturity, first 
glume narrow, usually less than 0.2 mm wide (rarely 0.3--0.4 mm), 1.1--2.5 
mm long; second glume much wider than the first, 0.5--0.8 mm wide, usually 
longer than the first but occasionally equal, 1.5--3.5 mm long, truncate 
at the apex, keel occasionally scabrous towards the apex. First floret 
sessile, second floret borne on a rachilla joint 0.6--1.1 ram long, 
minutely pubescent; first lemma oval, acute or awned, 1.8--3.2 mm long, 
scaberulous toward the apex; second floret shorter, scaberulous, occasion­
ally awned. 
Observations and nomenclature -r 
This species is distinguished by its striking leaves which often 
almost equal the culm in length. It occurs commonly in the pine or pine-
broadleaf woodlands of the coastal plain and piedmont of southeastern 
United States. It is also found along roads, railroads, in clearings and 
meadows. It is almost always restricted to sandy soil. 
This species is the first Sphenopholis to bloom in the South, begin­
ning early in March in Florida and along the Gulf Coast. Further north 
the blooming period extends into May. 
. filiformis was first described as a variety of Eatonia pennsyl­
vanica by Chapman (1860) on the basis of its distinctive leaves. Later 
it was recognized as a species by Vasey (1886). Other botanists have 
followed Vasey1s treatment. 
Fis- 16• Sphenopholis filiformis. A. Plant habit. B. Inflorescence. 
C. Spikelet 
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Awned forms have been found and described as species (Eatonia 
aristata and E. hybrida, Fig. 20). These might be hybrida between £>. 
filiformis and pensylvanica. 
Cytology 
There are no previously published chromosome counts for £>. filiformis. 
My counts are presented in Table 5. 
Table 5. Somatic chromosome numbers from root tip cells of Sphenopholis 
filiformis (all counts are 2N=14) 
Collector Author's 
and voucher Location 
number number 
Pohl 9235 1086, 1087 1.2 miles E of intersection with 98 on US 90, 
1161 Baldwin Co., Ala. 
Pohl 9228 1088, 1089 .6 mile E of Bay Co. line on Fla. 20, 
Calhoun Co., Fla. 
Distribution 
. filiformis is widely distributed throughout the coastal plain and 
lower piedmont of southeastern United States from southern Virginia to 
Texas. A few plants have been collected in Tennessee. 
Representative specimens examined 
UNITED STATES : Alabama : Baldwin Co., L. H. Shinners 20 Apr. 1958 
(SMU); Florida: Lake Co., G. V. Nash 262, Mar. 1894 (NY, US, MO, UC, G) ; 
Duval Co., A. H. Curtiss 3463, Apr. (ISC, US, NY, G, UC, F); Jackson Co., 
R. W. Pohl 9230, 17 Apr. 1962 (ISC); Georgia: Screven Co., A. Cronquist 
5037, 18 Apr. 1948 (US, MO, SMU, G, NY); Louisiana: St. Tammy Par., 
Covington, G. Arsene 11928, 10 Mar. 1920 (US, F); Rapides Par. L. H. 
Shinners 27950 (SMU); Mississippi : Sampson Co., Saratoga, S. M. Tracy 
Fig. 17. Geographic distribution of Sphenopholis filiformis 
S. filiformis 
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8599 (US, G, MO, WIS, F, NY); Hinds Co., Jackson, A. S. Hitchcock 1304, 
28 Apr. 1906 (US. ISC); North Carolina; Durham Co., II. L. Bloaquist 
6742, 27 Apr. 1934 (F, G); South Carolina: Sumter Co., A. S. Hitchcock, 
Amer. Grass Nat. Herb. 640, Apr. 1903 (US, F, UC, G, NY); Beaufort Co., 
J. R. Churchill, 22 Apr. 1917 (MO, G); Tennessee: Van Buren Co., H. K. 
Svenson 10167, 17 May 1939 (G); Texas : Tyler Co., G. C. Nealley 23, 21 
Apr. 1892 (US, MO, G, NY, TEX); Angelina Co., L. H. Shinners 7021, 20 
Mar. 1945 (US, G, SMU); Virginia: Nansemond Co., M. L. Fernald and B. 
Long 11747, 10 May 1940 (F, G, SMU, WIS). 
4. SPHENOPHOLIS NITIDA (Figs. 18, 19) 
Sphenopholis nitida (Biehler) Scribn. in Fernald Rhodora 47:198. 
(1945). Based on Aira nitida Biehler but originally attributed to 
Sprengel erroneously by Scribner. (2) 
Aira nitida Biehler PI. Nov. Herb. Spreng. Cent. 8. (1807). 
Pennsylvania, Muhlenberg. Type in B, photograph of type in US. 
(1) 
Eatonia nitida (Spreng.) Nash, Torr. Bot. Club Bull. 22:511. 
(1895). Based on Aira nitida Biehler but erroneously attributed to 
Sprengel. (2) 
Sphenopholis nitida (Spreng.) Scribn., Rhodora 8:144. (1906). 
Based on Aira nitida Biehler but erroneously attributed to 
Sprengel. (2) 
Reboulrs nitida (Spreng.) Farwell, Mich. Acad. Sci. Rpt. 17:181. 
Q "".5) Based on Aira nitida Biehler but erroneously attributed 
to Sprengel. (2) 
Aira mollis Muhl. Cat. PI. 11. (1813). Nom, nud. Description 
given in Muhl. Descr. Gram. 82. (1817). (Not A. mollis Schreb. 
1771). Type in PH, fragment and photograph of type in US. (1) 
Aira mollis (Muhl.) Ell. in Chapman Fl. South U.S. 560. (1860). 
Listed as a synonym of Eatonia pennsylvanica and attributed to 
Elliot Bot. S. C. and Ga. 1:154. (1816). In this volume Elliot 
refers to the nom. nud. of Muhlenberg and gives his own descrip­
tion. (2) 
Eatonia dudleyi Vasey, Bot. Gax. 11:116. (1886). Ithaca, N. Y., 
Dudley 1882. Type in US. (1) 
Eatonia glabra Nash, in Britton, Man. 1043. (1901). Tenn., Madison 
Co., by Bain 507. Type in NY, photograph and fragment of type in 
US. (1) 
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Sphenopholis nitida glabra (Nash) Scribn., Rhodora 8:145. (1906) . 
Based on Eatonia glabra Nash. Trinom, (2) 
Sphenopholis nitida var. glabra (Nash) Scribn. ex Robinson, 
Rhodora 10:65. (1908) . Based on Eatonia glabra Nash. Correction 
of Trinom. (2) 
Sphenopholis glabra (Nash) Heller, Muhlenbergia 6:12. (1910). 
Based on Eatonia glabra Nash. (2) 
Reboulea nitida var. glabra (Nash) Farwell, Mich. Acad. Sci. Rpt. 
17:181. (1916) . Based on Eatonia glabra Nash. (2) 
Aira pensylvanica Spreng. in Mem. Acad. St. Petersb. 2:299, pl. 7. 
(1808). (2) 
Koeleria pennsylvanica (Spreng.) DC., Cat. Hort. Monsp. 117. 
(1813) . Based on Aira pensylvanica Spreng. 
Trisetum pennsylvanicum (Spreng.) Trin. in Mem. Acad. St. Petersb. 
VI. Math. Phys. Nat. 1:66. (1830) . Based on Aira pensylvanica 
Spreng. (Not T. pennsylvanicum (L.) Beauv. ex Roem. and Schult.) 
(1817). (2) 
Glyceria pensylvanica (Spreng.) Heynh. Nom. 1:361. (1840). Based 
on Aira pensylvanica Spreng. (2) 
Reboulea pennsylvanica (DC.) A. Gray, Man. 591. (1848). Based on 
"Koeleria pennsylvanica DC." Which is based on Aira pensylvanica 
Spreng. (2) 
Eatonia pennsylvanica (DC.) A. Gray, Man. ed 2. 558. (1856). 
Based on "Koeleria pennsylvanica DC." which is based on Aira 
pensylvanica Spreng. (2) 
Description 
Plants slender, tufted, leafy at base, 30--70 cm tall; leaf blades 
short, few small leaves (less than 3 cm long) on upper culm; blades, 
sheaths, and culms often pubescent but occasionally glabrous. Panicle 
open, lax, relatively few flowered, branches whorled, several at a node, 
ascending, internodes between spikelets on ultimate branches 1.0--5.0 mm 
long; spikelet pedicels 0.2--1.5 ram long. Spikelets 2.5--4.0 mm long, 
2--3 flowered; glumes nearly equal in length (1.5--3.5 mm long); first 
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glume wider than in other species, 0.2—0.5 mm and 1/3--2/3 the width of 
cue second glume, keel scabrous toward apex, margins scarious, apex 
blunt; second glume 0.5--1.0 mm wide, widest near the blunt apex, keel 
somewhat scabrous towards apex. First floret sessile, second floret 
borne on a pubescent rachilla joint 0.7--1.0 mm long; lemmas oval, blunt 
to acute, rarely short-awned, awn arising just below apex; first lemma 
usually 2.0--3.5 mm long, smooth to scabrous; second lemma smaller, very 
scabrous, disarticulating early. 
Observations and nomenclature 
Sphenopholis nitida is a common grass of coniferous and hardwood 
forests of the eastern United States. It thrives in a variety of habitats 
from the coastal plain to the summit of the Blue Ridge where it has been 
collected at 4000 ft. It is found commonly along streams and paths. 
Occasionally it can be found in old fields and meadows. 
S. nitida blooms in the early spring (March) in the southern part of 
its range and continues blooming in the north until midsummer. 
This species is distinguished by its broad first glume, very scabrous 
second floret and narrow, loose panicle. Its foliage is distinctive 
because of the short, often pubescent leaf blades. 
j>. nitida was first described by Biehler in 1807 as Aira nitida but 
his name was used a few months later by Sprengel in his Mantissa Prima 
(1807) who thereafter received credit for it (Fernald 1945). 
In 1817 Muhlenberg published the description for Aira mollis which 
he had previously published as a nomen nudum in 1813. The type specimen 
is a typical example of Sphenopholis nitida. Elliot (1816) published 
Fig- 18. Sphenopholis nitida. A. Plant habit. B. Inflorescence. 
C. Florets. D. Spikelet 
74 
2cm 
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his own description of Muhlenberg's nomen nudum based on a specimen 
collected in Athens, Ga., by Green. 
Vasey described Eatonia dudleyi in 1886 but it is identical with j>. 
nitida. Nash (Britton 1901) elevated the glabrous form to rank of species 
(E. glabra) but the degree of pubescence in Sphenopholis is not a suf­
ficiently consistent character to be used as the criterion for taxonomic 
entities. 
In 1808 Sprengel described Aira pensylvanica. His description is 
vague and the type has not been located. It is probable that this species 
is a synonym of Aira nitida, however, for Sprengel himself listed A. 
pensylvanica as a synonym on the type sheet of A. nitida in his herbarium. 
The name, A. nitida, however, was overlooked for many years and botanists 
used A. pensylvanica instead. Because the type was unavailable consider­
able confusic- arose over the application of the name. None of the 
descriptions accompanying the various new combinations clearly define the 
species limits. It appears that by the time Gray published Eatonia 
pennsylvanica in 1856 that £>. obtusata var. major was included within 
that species. 
Cytology 
There are no previously published chromosome counts of S. nitida. 
My counts are presented in Table 6. 
Distribution 
EL nitida is a widespread species in the eastern United States from 
the Atlantic and Gulf coasts into the lower Mississippi Valley. It is 
Fig. 19. Geographic distribution of Sphenopholis nitida 
S. nitida 
78 
Table 6. Somatic chromosome numbers from root tip cells of Sphenopholis 
nitida (all counts are 2N=14) 
Author1 s Author1s 
collection voucher Location 
number number 
706 1090, 1091 .5 miles E of US 67, T34N R7E S5, St. 
Francois Co., Mo. 
718 1096, 1097 Wall Doxey State Park, Marshall Co. , Miss. 
1159 
uncommon in the Great Lakes region and the Appalachians. I have observed 
several specimens purportedly from the Keweenaw Peninsula of northern 
Michigan, North Dakota, and California. These sites are far beyond the 
range of the species and the specimens may represent introductions or 
errors in locality data. These specimens are not included on the distri­
bution map of j>. nitida. 
Representative specimens examined 
CANADA: Ontario: Niagara, J. Macoun 10639, 26 June 1892 (NY, G). 
UNITED STATES: Alabama: De Kalb Co., G. Mohr, 1 June 1892 (US); 
Arkansas: Garland Co., Hot Springs, F. J. Scully 634, 17 Apr. 1936 
(US); Connecticut: Litchfield Co., Salisbury, J. R. Churchill, 1 June 
1902 (G, MO); Delaware: Wilmington, W. Canby (NY, G); Florida: Columbia 
Co., Lake City, A. S. Hitchcock 1030, 16 Apr. 1906 (US); Georgia: De Kalb 
Co., A. S. Hitchcock, Amer, Grass Nat. Herb. 642, 1 May 1906 (SMU, UC, F, 
US, NY, CAS); Walker Co., A. Cronquist 4434, 10 May 1947 (MO, US, G, UC, 
SMU); Illinois: Alexander Co., K. S. Erdman 708, 26 May 1962 (ISC); Indi­
ana: Brown Co., J. E. Potzger 7889, 7--8 May 1938 (CAS, TEX); Kentucky: 
Nelson Co., E. L. Brown 2967, 18 May 1940 (G); Maryland: Charles Co., 
F. Shreve 1533, 14 June 1907 (US); Massachusetts: Norfolk Co., Milton, 
G. G. Kennedy, 31 May 1899 (G, WIS); Michigan: Oakland Co., Franklin, 
0. A. Farwell, 24 June 1920 (US); Mississippi: Oktibbeha Co., Starkville, 
S. M. Tracy, 14 May 1895 (G, NY); Missouri: Bollinger Co., J. A. 
Steyermark 28408, 26 Apr. 1951 (F, G); New Jersey: Morris Co., G. V. 
Nash, 4 June 1891 (G, UC, NY); New York: Yates Co., Pen Yan, Sartwell 
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(MO, US, NY, G); North Carolina: Biltmore, Biltmore Herbarium 18b, 3 
June 1897 (NY, US, SMU, G, F, WIS, UC); Ohio: Scioto Co.. D. Demaree 
10641, 1G May 1934 (SMU, US, MC) ; Pennsylvania: Bedford Co., D. Berk-
heimer 5876, 26 May 1945 (UC, TEX); South Carolina : Anderson Co., J. 
Davis 2001, May 1924 (US, MO); Tennessee: Fentress Co., K. S. Erdman 
992, 7 June 1963 (ISC); Texas : Cherokee Co., F. W. Gould 7459 (N=7, 
unpublished), 12 Apr. 1957 (TEX, SMU); Virginia: Botetourt Co., J. K. 
Small, 17 May 1892 (UC, F, G, US, NY); Fauquier Co., H. A. Allard 402, 
26 May 1935 (G, US, NY); West Virginia: Pendleton Co., P. A. Rydberg 
9112, 17 June 1925 (US). 
5. SPHENOPHOLIS PENSYLVANICA (Figs. 20, 21) 
Sphenopholis pensylvanica (L.) Hitch. Amer. Jour. Bot. 2:304. 
(1915). Based on Avena pensylvanica L. (2) 
Avena pensylvanica L. Sp. PI. 79. (1753). Pennsylvania, Kalm. 
Type in LINN, Microfinches in ISC. (1) 
Avena pennsylvanica Muhl. Descr. Gram. 185. (1817) . Probably 
the same as A. pensylvanica L. but Muhlenberg does not cite 
Linnaeus. (2) 
Trisetum pennsylvanicum (L.) Beauv. ex Roem. and Schult. Syst. 
Veg. 2:658. 1817. Based on Avena pensylvanica L. (2) 
Arrhenatherum pennsylvanicum (L.) Torr. Fl. North and Mid. 
U. S. 1:130. (1824). Based on Avena pensylvanica L. (2) 
Arrhenatherum kentuckensis Torr., Fl. North and Mid. U. S. 1:131. 
(1824). (2) 
Avena palustris Michx. Fl. Bor. Amer. 1:72. (1802) . Carolina 
and Georgia, Michaux. Type in P, fragment and photograph of type 
in US. (1) 
Trisetum palustre (Michx.) Torr. Fl. North and Mid. U. S. 1:131. 
(1824). Based on Avena palustris Michx. (2) 
Sphenopholis palustris (Michx.) Scribn., Rhodora 8:145. (1906). 
Based on Avena palustris Michx. (2) 
Trisetum ludovicianum Vasey, Torr. Bot. Club Bull. 12:6. (1885). 
Pointe a la Hache, La., Langlois. Type in US. (1) 
Aira pallens var. aristata Muhl. Ell., Bot. S. C. and Ga. 1:151. 
(1816). Type in PH, fragment in US. (1) 
Sphenopholis palustris flexuosa Scribn. Rhodora 8:145. (1906). 
Trinom. Wilmington, Del., Commons 274. Type in US. (1) 
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Sphenopholis palustris var. flexuosa Scribn. ex Robinson, Rhodora 
10:65. (1908). Correction of trinom. Based on S. palusLris 
flexuosa Scribn. (2) 
Sphenopholis pennsylvanica var. flexuosa (Scribn.) Hubb. Rhodora 
18:234. (1916) . Based on S.. palustris flexuosa Scribn. (2) 
Description 
Plants robust to slender, culms 30--120 cm long; lower sheaths and 
blades occasionally pubescent, blades up to 20 cm long, usually less than 
10 era long, 1.0--7.0 mm wide; panicle loose, erect to nodding, slender 
but wider than in other species, 7--35 cm long; spikelets highly variable 
in size, 5.0--9.5 mm long, 2--3 flowered; glumes subequal in length, 
occasionally subequal in width; first glume 3.5--S .5 mm long, 0.3--1.0 
mm wide, often 3-nerved, scabrous on keel, margins scarious, apex acute 
to raucronate; second glume 3.S--6.2 mm long, 0.7--1.1 mm wide, width/ 
length ratio .15--.25, lateral veins prominent, keel scabrous, margins 
scarious, apex acute to mucronate; first floret borne on a short rachilla 
joint 0.4--1.0 mm long, second floret borne on rachilla joint 1.0--2.1 mm 
long, pubescent (hairs up to 0.8 mm long); first floret 3.9--7.2 ram long, 
glabrous except for scaberulous apex, apex acute to mucronate or bearing 
an awn slightly below the tip, awn 0.4--2.5 mm long, usually straight if 
less than 1.0 mm, bent if longer, second floret 3.6--6.5 mm long, 
scabrous, always bearing a long bent awn, 3.5--7.0 mm long; third floret 
when present, smaller, awned. 
Observations and nomenclature 
S. pensylvanica grows in marshy habitats in the eastern United 
States. It is occasionally found along streams, in poorly drained sites, 
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meadows, and moist woods. 
This species was described by Linnaeus as Avena pensylvanica. 
Beauvois (1812) placed it in Trisetum. In 1803 Michaux described A. 
palustre which was conspecific with A. pensylvanica. Linnaeus's name, 
however, was overlooked for many years and the grass was known as Trisetum 
palustre (Michx.) Torr. (1824). 
When Scribner created the genus Sphenopholis, he considered the dis­
articulation of the spikelets below the glumes as the most important 
characteristic separating his genus from Trisetum. Therefore he trans­
ferred three species which had this type of disarticulation, T. palustre, 
T. interruptum, and T. hallii to Sphenopholis. Hitchcock pointed out 
in 1915 that the name "pennsylvanica" preceeded that of palustris and 
therefore the correct name would be "£>. pennsylvanica". He erred, how­
ever in not using the Linnaean spelling of the name. 
In 1935 Hitchcock transferred jS. pennsylvanica, . interruptum, and 
j>. hallii back to Trisetum. He disagreed with Scribner concerning the 
importance of the type of disarticulation and felt that other morphologi­
cal features such as awns, "relatively thin lemmas", and "glumes alike in 
shape indicated that these species should best be associated with 
Trisetum. (Hitchcock 1936). 
I could not substantiate Hitchcock's observation concerning the 
thickness of the lemmas. There is considerable variation in size and 
shape of the glumes of J5. pensylvanica; only in the largest spikelets 
do the glumes approach Hitchcock's "alike in shape". All species of 
Sphenopholis occasionally have awned forms. Therefore, the disarticu-
Fig. 20. Awned forms of Sphenopholis. A--C. S. pensylvanica. 
A. Spikelet. B. Florets. C. Short awned form. D. S. 
filiformis. E. S. nitida 
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lation of the spikelets remains the most important single generic feature 
or Sphenopholis. 
Further convincing evidence for the transfer of T. pensylvanicum to 
Sphenopholis lies in the hybridization which commonly occurs between 
this species and other species of Sphenopholis. This is discussed in 
the taxonomic treatment of J3. obtusata X SI. pensylvanica. 
Although T. interruptum (now including T. ballii) resembles 
Sphenopholis in its mode of disarticulation, T. interruptum appears to 
be more closely allied to Trisetum. Even its mode of disarticulation is 
peculiar for there are no pedicel stubs left on the inflorescence after 
the spikelets have fallen. This is in striking contrast to species of 
Sphenopholis in which the lower portion of the prominent pedicel remains 
on the plant after disarticulation. Further study is needed to clarify 
the position of T. interruptum. I do not feel that there is sufficient 
data at this time to support a transfer of this species to Sphenopholis. 
Distribution 
£>. pensylvanica is fairly common in the eastern mountains and along 
the Atlantic and Gulf coasts to Louisiana. It is rarely found west of 
the Mississippi or north of the Great Lakes. 
1 observed two specimens with questionable locality data. One was 
reportedly collected in British Columbia and the other in the Uinta 
Mountains of Utah. Neither specimen is included on the distribution map. 
Representative Specimens examined 
UNITED STATES: Alabama: Lee Co., A. S. Hitchcock 1342, 29 Apr. 
1906 (US); Connecticut: Hartford Co., Southington, C. H. Bissell, 12 
June 1901 (G, US); Florida: Wakulla Co., R. Krai and R. K. Godfrey 2361, 
Fig. 21. Geographic distribution of Sphenopholis pensylvanica 
• • 
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2 May 1956 (NY, G, SMU); Georgia: Clarke Co., H. Cronquist 4379, 3 May 
1947 (US, UC, SMU, G, NY); Maryland: Worchester Go-; A. Chase 12217, 
22 June 1931 (US); Massachusetts: Nantucket Island, E. P. Bicknell 
11380, 15 June 1908 (NY); Missouri: Stoddard Co., J. A. Steyermark 
78285, 25 Apr. 1955 (MO); New Jersey: Cape May Co., E. P. Killip 2309, 
10--15 July 1917 (US); New York: Long Island, Wading River, H. W. Young, 
11 June 1894 (F); North Carolina: Brunswick Co., Wilmington, J. R. 
Churchill, 28 Apr. 1923 (F, MO); Swain Co., C. R. Ball and H. E. Ahles 
14134, 6 June 1956 (NY, G); Ohio: Portage Co., R. J. Webb 14 June 1914 
(G); Pennsylvania: Philadelphia Co., F. J. Hermann 4263, 2 June 1933 
(G, F); South Carolina: Orangeburg, A. S. Hitchcock 1409, 2--3 May 
1906 (US); Tennessee: Blount Co., W. A. Anderson 1014, 15 June 1928 
(G); Virginia: Patrick Co., K. S. Erdman 964, 5 June 1963 (ISC); 
Prince William Co., H. A. Allard 1414, 10 May 1936 (NY, G, F, MO); 
West Virginia: Webster Co., E. E. Berkley 180, 25 June 1929 (US). 
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